
Discrete Frequency = 212.0125
MHz

ATIC Test # 232
Weak Desired Signal Level

Actual Desired Level (dBm) ..fj7.79
Desired to Undesired Ratio -50.33

at Threshold (dB)

Threshold
Undesired Power (dBm) -17.46

Bit 5.35E-D7
Error 5.66E-D7
Rate 5.08E-D7

Test Completed: Tue. May 16, 1995...18:11 :53

Discrete Frequency = 212.5125
MHz

ATIC Test # 233
Weak Desired Signal Level

Actual Desired Level (dBm ..fj7.79
Desired to Undesired Ratio -51.08

at Threshold (dB)

Threshold
Undesired Power (dBm) -16.71

Bit 5.19E-07
Error 4.93E-D7
Rate 3.48E-D7

Test Completed: Tue. May 16, 1995.. .18:22:28

Discrete Frequency = 213.0125
MHz

ATIC Test # 234
Weak Desired Signal Level

Actual Desired Level (dBm) ..fj7.79
Desired to Undesired Ratio -51.32

at Threshold (dB)

Threshold
Undesired Power (dBm) -16.47

Bit 2.04E-D6
Error 1.20E-D6
Rate 1.89E-D6

Test Completed: Tue. May 16,1995...18:33:12
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ANALYSIS BY ATTC CHIEF SCIENTIST OF
COLOR BEAT FROM UPPER-ADJACENT CHANNEL

ATV-INTO-NTSC INTERFERENCE



Attachment

[For further background, see Grand Alliance Comments, pages 1-15-3 through 14.]

YSIS BY ATIC CHIEF SCIENTIST OF THE COLOR BEAT FROM UPPER­
ADJACENT CHANNEL ATV-INTO-NTSC INTERFERENCE
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C.W. Rhodes

911,944 HzNTSC-into-ATV

94.055 556 Fh

19,403 HzATV-into-ATV

It will be recalled that the Grand Alliance has specified optimum offsets between~
el NTSC and co-channel ATV signals. These are:

Expert observers reponed the appearance of a "color stripe artifact" during motion within
. picture when ATV was on the Upper Adjacent Channel with respect to the Desired

,:..signal. U levels corresponding to CCIR Grade 3 impairment due to this artifact are given
1'"EO&C on BEATil in Tables 4-1, 4-2 and 4-3 of the ATIC Report. These show that the
;tIriPe is the limiting factor in detennining the maximum U levels to protect an NTSC signal
i!lTV on the Upper Adjacent Channel.

ATIC has detennined experimentally that this color stripe is a beat between the Pilot
component of the ATV signal and the color subcarrier of the Desired NTSC signal. In this
ar test, the Pilot Carrier was 210.309 440 MHz - 208.829 545 MHz = 1.479895 Mhz. This
expressed as a multiple of the NTSC horizontal scanning frequency (Fh):

When we shifted the AT V signal in channel 13 to make this beat 94.000 000 Fh, the color
were vertical and present constantly. We then found that these stripes vanished when the

signal was shifted to make the beat 95.500 000 Fh. However, we then noted a very fine
and white vertical beat pattern which is the beat between the Desired NTSC~ carrier

lhe ATV Pilot carrier. The Visual Carrier is 227.5 Fh below the color sub-carrier while the
was then 95.5 Fh above the color subcarrier so the beat frequency was Fh (227.5 + 95.5) =

Ph, or 5.05... MHz. This fine beat pattern was visible on 7 of the 8 NTSC receivers with 27"
os. By offsetting the ATV,,,ignal by the NTSC frame rate (29.97 Hz), this beat was subject to
erate interlacing and, therefore, eliminated. This suggests that the color stripe artifact can be

trolled by means of precise frequency offset between the Pilot Carrier on the Upper Adjacent
I and the Visual Carrier of the NTSC si nal to be rotected. A derivation of the optimum

uency offset is attached (8/3 1/95).

The optimum offset to protect an NTSC signal on the Lower Adjacent channel is
917,860 Hz. If this is given priority, then the NTSC visual carrier is slightly shifted by 5,914 Hz
from one of the nulls in the ATV receiver comb filter. However, these nulls are 900 kHz apart, so
this small displacement should be satisfactory.

Precise frequency offset instrumentation is commercially available so that, even when it is
deemed desirable to maintain the optimum offset between ATV and NTSC transmitters which are
not co-located, this is practical. This same equipment can also provide precise carrier offset
between two ATV transmitters. Such equipment may use either the LORAN-C or GPS rOOio­
navigational signal to provide a 10.000 000 MHz reference frequency for frequency synthesizers
which provide the needed channe I frequencies.
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C.W. Rhodes

Attachment

DERIVATION OF THE OPTIMUM FREQUENCY OFFSET BETWEEN ATV PILOT
FREQUENCY AND NTSC VISUAL CARRIER FREQUENCIES

1. Given: Pilot Frequency at IF = 44.000 000 MHz + 0.25 (4.5 e 06 x 684/286)

Fp (IF) = 46.690 559 4 MHz

2. To eliminate the color stripe artifact for ATV into NTSC from the Upper Adjacent Channel:

Fp =Fv (n-1), + Fsc + 95.5 Fh
Fp =Fv (n-l), + 227.5 Fh + 95.5 Fh
Fp = Fv (n-l), + 3.579 545 45 MHz + 95.563/4004 MHz

3. To eliminate the (observed) luminance beat which is 323 Fh or 5.08....MHz, change Fp by
29.97 Hz.

Fp (opt) = Fv (n-l1 + 3.579 545~ MHz + 1.5026223.£ MHz - 29.97 Hz

Fp (opt) = Fv (n-1) + 5.082 137 8.Q. MHz or in tenns of Fv(n)
If and only if Fv(n , =Fv (n-1) + 6.000 000 00 MHz

Fp (opt) = Fv - 0.917 862 14 MHz

Note: This differs from the GA specification of 0.911 944 MHz by 5,918.14 Hz.

4. The Up-Conversion Frequency required to shift the IF signal to the assigned channel is:

LO = Fp (opt) + Fp (IF)

5. Analysis of frequency tolerances required:

Fv (n-l) can vary ±1O,000, according to the required offset the station is licensed to
employ, and the tolerance on Fv is an additional ±1,OOO Hz. Fv(n) is independently subjecT
to these same tolerances so the frequency difference between these two carriers (nominally
6 MHz) may vary up to ±22,OOO Hz. The subcarrier (Fsc) is specified to ±1O Hz. It is not
the nonnal practice to reference Fsc and Fv to the same frequency. However, current
technology can readily pennit both to be referenced to the same frequency. This measure is
not at this time considered necessary, so the ±1O Hz tolerance is the effective limit. The
Fp(IF) is specified to ±2.5 Hz as the Symbol Clock is specified to ±1O Hz and is weighted
by 0.25 (see #1 above).

The 44.000 000 MHz IF frequency (see #1 above) can be referenced to the same frequency
as the up-conversion frequency. Ideally, the reference frequency for the IF, the LO, the
Carrier Frequency Fv for the NTSC stations on channel n, and n+1 would be derived from
the~ atomic standard which is available as a radio signal from either LORAN-C or
GPS radio navigational signals. In which case, the variance in ±12.5 Hz largely due to the
color subcarrier variance. That too, could be locked to the same reference frequency, if
desired.
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CORRESPONDENCE AND OTHER DOCUMENTS



There are three areas involved:

This letter is to amend the submission to you of March 28, 1995 (attached),
by Rich Citta and me, which describes a change in the Test Plan for certain co­
channel interference tests. A further change is necessary, as described. While it
has taken me some time to write up formally, it was agreed. by us as of AprilS,
1995, and has been used In the testing.

Therefore, we will measure D/U at the specified offset, tLen change the U
frequency by 1000.0 Hz and determine t:hL. change in DIU. Of course, sl.m:..~d

this result not confirm. Zenith's expectations, then we would have a large
difference. If this is the result, then it would be desirable to pursue establishing
the sensitivity factor as to how carrier offset does affect the co-channel D/U for
NTSC-into-ATV.

SSWP2-1432
16 Mav 95
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~330 BRADDOCK PLACE SUITE 200 ALEXANDRIA. VIRGINIA 22314·1650
703/739·3850 FAX 703/739-3230

~ay 16, 1995

ADVANCED TELEVISION
TEST CENTER, INC.

. Mark Richer
::baUman,SS/WP-2

Advisory Committee on
Advanced Television Service

C/o Public Broadcasting Service
1320 Braddock Place
Alexandria. Virginia 22314

1. Zenith has adVIsed that recent (internal) tests have shown that the
sensitivitv factor for carner offset in the case of co-channel interference from
NTSC-into-ATV is much lower than had been expected. Were the carrier offset
required to be small relative to the carrier frequency tolerance permitted for
NTSC transmitters (i.e. ±lOOO Hz), then it would have been necessary for both
stations to employ some form. of precision carrier offset. In order for
broadcasters to appreciate this, we had proposed to determine the difference in
DIU which precision carrier offset would provide. With Zenith's new findings,
however, it appears that we should simply verify that the D/U is little affected
by a variation in carrier offset of 1000 Hz, rather than measure the difference in
DIU between the "best case" offset and "worst case" offset.
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2. Zenith has also reported that it has recently determined that, in the case
of co-channel ATV-into-ATV interference:

a) Precise carrier offset affects signal acquisition if, and only if, the two
training signals of the ATV signals happen to be time coincident, as
would be the case when we test this parameter (inasmuch as it is
simulated ATV-into-ATV, given there is only one ATV signal
available);

b) The tolerance for each ATV station, beyond which precise carrier offset
offers no advantage, is ±5 Hz; and,

c) The true "worst-case" offset is 20 Hz from the specified. offset.
However, at this worst-case offset, the DIU result is not repeatable,
and results become erratic. TI1is makes it useless to conduct the test at
a "worst-case' offset, as was earlier recommended.

Theretore, it is proposed to test with the specified offset, and then to
change that offset by 10 Hz to determine whether DIU remains substantially the
same, and whether it remains repeatable. If not, then a tighter tolerance for
carrier frequency would be required, and further tests would be needed to
determine it. If further tests were called for, of course, your prior approval
would be sought, as always.

3. Finally, it had been proposed to provide a 35 nanosecond difference
between the two symbol timings used in ATV-into-ATV co-channel interference
testing. (The nominal delay is 20~ between the two ATV signals, both of
which are from the single Grand Alliance HDTV System hardware here at
ATIC.) The difference between the two timings should be 30 nS, which is a more
correct value. Therefore, the two delays will be 20.00 lJ.Sec and 19.97IlSec.

Cordially,

~MR4
Charles W. Rhodes
Chief Scientist

Attachment

cc. Rk:l.ard Otta, Zenith/Grand Alliance
Thomas Gurley, ATIC
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ADVANCED TELEVISION
TEST CENTER, INC.

1330 BRADDOCK Pl.J\CE SUITE 200 ALEXANDRIA, VIRGINIA 22314-1650
7031739-3850 FAX 7031739-3230

March 28, 1995

Mr. MarkRicher
Qainnan, SS/WP-2
FCC Advisory Committee on
Advanced Television Service

c/o Public: Broadcasting Service
1320 Braddock Place
~ Vu-ginia 22314

Dear Mark:

Following up on our discussion last week of a change to the Test Plan for
<D-Channel interferellcs testing, I have discussed these with Rich atta, and we
agree and propose~ following:

1. The Test PIan (Section 3.7.3.1) states that, for NTSC-into-ATV co­
channel interfeIcnce testing, the proponent shall specify the precise frequency
within 01annei 12 at which the ATV RF spectrum is to be centered. Presumably,
he would specify the optimum frequency which would result in the minimum
DIU ratio.

Rich and I have agreed that the test shculd be repeated with the "worst­
case" offset irequenc:y. This would establish the range of DIU that would result
ifprecision offsetwere not employed. In tum, this would permit assessment of
the gain possibleEihprecision offset. Rich has agreed to provide the two
frequencies.

2. ATV-into=AIV <D-Channel also should be tested with both the
optimum and worst-aISe frequency offsets for the same reason. Rich points out
that the Test PIan (Sed:ian 3.7.3.1) ca.lls for this test to be run with best- and
worst-case symbol time offsets, as was done previously. The 8-VSB modem test
results (from the January 1994 "bake-ofM, however, showed no effect due to
svmbol time c£fsets. (Note: 32 QAM didsh~" a sensitivity to svmbol time
offsets.) • •

It is claimed that the Grand Alliance system will have the same DIU for
this test independent of the symbol timing of D relative to U. This is based upon
the measured perfurmance of the 8-VSB modem in the "bake-off" tests. In those
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2.

tests, the best case for relative symbol timing was set up using a t2stsignal
available from the Zenith 8-VSB modem. The ''worst-case'' symbol timing was
set onH1alf a symbol period earlier or later.

To verify that this is true for the Grand Al.Uance~ but to eliminate
the time required to set up the "best-easelt scenario, two different symbol timings
will be testBL differing by 35 nS (oorresponding to a phase dif:fereJ:u::e of 120
degrees). IfD/U is independent of symbol timing, the test results should be in
substantial agreement with each other, irxespec:tive of the actnaJ symbol timings.

Should the test results differ significantly, then it will be necessaTy also to
test with the symbols mind.dent and displaced by 50 nS, as was done during the
"ba.ke-off" tests. The GA system will provide the special test signal required to
set up the timing.

We appreciate your review and approvai of this approach. If you have
any questions, please give me a call.

Cordially,

Charles w. Rhodes
ChiefScientist

ex: Rich Citta, Zenith
Thomas Gurley, ATI'C



The difficulty in recording occurred because step changes in the frequency of 27 Mhz from the transport

In the video decoder. there are circuits which generate interlaced and progressive pixel clocks having
frequencies which are related to 27 MHz from the transpon decoder by whole-number ratios. The circuit for
each pixel clock contains two phase-locked loops. For the video decoder to properly produce video having
frame rates of 29.97 or 59.94 Hz. exactly 2.475.000 interlaced pixel clocks and 2.520.O<XJ progressive pixel
clocks must correspond to 900,900 cycles of 27 MHz (duration of 29.97 Hz frame) from the transpon
decoder.
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July 20. 1995

Telephone: 19141 945-6000
FacsimIle: (9141 945-6375
Telex: 646326 phllab bfrf

:HILIPSI

345 Scarborough Road
Briarcliff Manor. New York 10510

Philips Laboratories
North Amer\can Philips Corporation

changes were made in the Grand Alliance system on June 1. 1995. ATIC experienced difficulty
. the decoder and scan convenor outputs. The difficulty was due to occasional disruptions in H and

S)!IC provided by the GA video decoder and scan convertor to the ATIC tape machines. The disruptions
it sync were caused by interaction between phase-locked loops in the Grand Alliance transpon and video
decoders. The sync was not disturbed enough to cause any noticeable effect on the video when viewed on a
video monitor. but there were obvious effects in the reconied video read by the confIdence head during
teeording and output by the tape machine during playback.

MDditications were made on June 1, and the output was reconied without disturbances. On July 12. 1995.
the frequency reference in ATICs Tektronix TSG1001 test signal generator was adjusted. and the transpon
decoder wouki not lock to the incoming data. Additional changes were made in the n:ansport decoder on July
12 to correct this. We do not believe any changes made on June 1 or July 12 had any effect on system
performance as measured in previous tests at ATIC. Also. the specifications for the delivered system have
not changed as a result of the changes. although the changes made on July 12 wen: to ensure that the system
would operate with H and V from ATIC which is within spec.

The uansport decoder contains a VCXO which generates a 27-MHz clock. This clock is frequency-locked
(but not phase-locked) to 27 MHz at the transmit side of the GA system which is locked to H and V sync from
AITC. There are nominally 900.900 cycles of this clock in a 29.97-Hz video frame (or two 59.94-Hz video
frames). To maintain frequency lock with 27 MHz at the transmit side. the output of the VCXO in the
trlllJS!'On decoder is divided. and the value in the counter is compared with PCR time stamps which arrive in
the bit stream from the transmit side. The results ofmultiple comparisons are combined digitally and convened
to an analog voltage wtrich is used to control the VCXO. Adjustments in the voltage to the VCXO are made
in intervals of about one second only if they are needed.
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decoder caused disturbances in the phase-locked loops in the video decoder. When this happened. the number
of pixel clocks between frame-rate timing pulses in the video decoder was incorrect. This caused small
disturbances in H and V sync output to the ATIC tape machines. and the tape machines did not tolerate the
disturbances.

The problem was solved by (1) making changes in the transport decoder so it is easier for the phase-locked
loops in the video decoder to track changes in 27 MHz from the transport decoder. and (2) optimizing the
phase-locked loops in the video decoder. The step changes in frequency generated by the VCXO in the
transport decoder were reduced to one-half what they were originally by increasing the attenuation of a voltage
divider which drives the VCX:O. and the steps were smoothed by increasing the value of a capacitor in the
divider. The circuits which generate the pixel clocks in the video decoder were optimized by changing time
constants in the feedback paths of one phase-locked loop for each pixel clock. and shorting a resistor in the
phase comparator of one of the phase-locked loops for progressive pixel clock. The phase comparatOr is
contained in a Motorola 4044 phase-locked bop Ie. It operates in one mode when it senses a negative phase
error and another mode when it senses a positive phase error. Shorting the resistor improved the crossover
performance between the two modes.

After the modifications were made. performance was checked by forcing larger changes at the input of the
voltage divider than will be encountered in normal operation. We observed that when the voltage changes
were doubled. (step changes in voltage at input of VCXO were the same size as they were before the divider
was nxxiified the first tiI:n:), there were no problems when ATIC recorded in either fOnnaL This showed that
smoothing the step changes m frequency and modifying the PLLs in the video decoder were sufficient to
conect the recordability problem, and increasing the attenuation of the divider so the changes in frequency of
27 MHz would be one-half the original step size provided an additional margin of safety.

Increasing the attenuation of the voltage divider before the VCXO in the transport decoder reduced the range
of the VCXO input voltage. Consequently, the range offrequencies that could be produced by the VCXO was
reduced. This became a problem on July 12. 1995, when the frequency reference in AITC's Tektronix
TSGlOOI test signal generator was adjusted. The transport decoder could not produce 27 MHz that was
locked to ATTCs H and V sync. To correct this. the attenuation of the voltage divider was returned to what
it was before any modifications were made. and additional smoothing of the step changes in 27 MHz was
employed by doubling the capacitor used to perform the smoothing.

cc: AT&T - Ralph Cerbone.
G/ - Bob Rast.
MIT - Jae Lim.
Phiiips- Carlo Basile. Aldo Cugnini. Vikto; Gornstein.
Sarnoff - Rick Bunting, Paul Lyons. Glenn Reitmeier.
Thomson - Bill Beyers. Kevin Bridgewater.
Zenith - Wayne Luplow.
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arnott Research Center I Subsidiary of SRI International! C~ 5300 I PRINCETON NJ 08543-5300 I 609-734-2281
Fax 609-734·3105

SSWP2-1'!'56
18 JUL 95

July 18. 1995

Mark Richer
Chairman. SS/\VP·2
c/o Public Broadcasting Service
1320 Braddock Road
Alexandria. Virginia

Dear Mark.

This memo is to discuss a difference between the Grand Alliance
prototype hardware. tested at the ATTC. and the system as documented
and approved by the Technical Subgroup. Specifically. the actual levels
of the sync symbols of the VSB transmission prototype subsystem. differ
from those documented in the Grand Alliance HDTV System
SpeCification.

The change in sync levels was initiated by Zenith. as they modified their
prototype hardware foUm,Tying the transmission bakeoff. In consolidating
their design to address both 8 VSB and 16 VSB. the Zenith designers
chose to employ a new sync symbol level that would be common to both
8 VSB and 16 VSB. This change was made in optimizing the hardware
implementation. but not for systemic reasons. The sync levels in the
prototype hardware are slightly lower than the levels documented in the
standard. It was only recently that we discovered the difference between
the levels in the hardware prototype and the system as documented.

:".iter Significant discussion of the technical merits. the Grand Alliance
believes that the system should remain as documented. Further. our
analySis shows that the testing of the prototype system should also be
valid for the system as documented.

Attached is a summary of the transmission tests performed at the ATIC.
with the analysiS of expected deviation from the change in sync levels.
None of the tests show that sync performance to be a limiting factor. In
summary. any tests where the ATV' signal is the desired signal should
benefit slightly from the larger sync levels of the documented system.
\Vh~n the ATV signal t=\cts as an int:rferor. the larger c;ync levels of the
documented system will represent only a 0.02 dB increase in average
power - which we believe to be insignificant.
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In a recen' teleconference. we reviewed this analysis \vith YOU and John
HendersoL. Of course, we will be prepared to discuss this topic at your
upCOming working party meeting.

We e..xpect to modify the field test hardware to represent the sync levels
as documented. We will keep you informed of our progress in this area.

Best o/gards.

/'/, 1/
/'-~CC"r.c- .
Terrence &. Smith
Director, TeleVision Research

cc: John Henderson
Peter Fannon
Brian James
GATOG
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ATTC L-U30RATORY TESTS

COCHA\\EL TR.-\:\S\IISSIO:\ TESTS

IDesired I Sub T2.rg~t ~ Units Comments
le'.d ,

T~sr S::Jec
, ,

TOV 0.02 dB \"TSC '''ideo.'·1

" r CCIR3 < :: 5.5 0.02 dB :-':TSC Video.'(

" TO\' 0.02 dB :-':TSC \'idco
.. CCIR3 < :5.5 002 dB \'TSC \'id~o

\[ TOV < J 5 000 dB BER
.. TO\' < ~

, 000 dB BER
'.\' TO\' 000 dB BER. 6 freq otTser
.. TOV OIJO dB \'isu.:!!

, 1 TOV < li6 0.00 dB D~l:lyed ,-\.TV Sigmls (-10 us). BER.,
, , TO\' < 1"16 0.00 dB D;:!:.lyd ,-\.TV Signals (-:0..:.. us),BER.'l

~.;: TOV < li.6 1)00 dB De1::lyed ,-\.TV Sign:!ls (-20 us). BER
.. TO\' < h.6 I ').00 dB I Dd:lvd .-\.n' Sign.:!!s (-20..:.. usLBER



- SGRIG,;OLi

~ Units C0 :--EvlE~T5

0.02 c!B I \."TSC Video
0.02 dB I \."TSC Vic.eo
0.02 dB ~TSC Video
002 ..:iB I '<T-C V'-1~.:::' [,"_0

0.02 i8 I \·TSC Video
()02 ":B . :-:TSC \"ideo

Targer
SDeC

CPPER .-\DJ,-\CE.'iT TR.-\.'iS:'I-IlSSIO'i TESTS

Suo
Test

ATTC LABOR-\.TORY TESTS

TO\'
~CIR.3

TOV
I I ~Cr~3

I TO\'
. (eIR]

\ f

\(

·25 dBm

I Desired
i Le,'d

.-" '-., '. ---,- ...., , ~

. " : 1.-\ '_ ~ -. -,:>

TEST
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I_·t'·'; .\ S TOV 0.00

I

dB BER
I \( TO\" I 000 dB I BER
I \\ . I TOV I ~ I~ 0.00 dB...... --:-.J I I 1 8ER

~~.~~.-\~ .--\ I S
,

[0\" I 0.00 ":8 BER
i \[ 10\' I< -3- ,

0.00 dB BER
I \\. fOV 000 liB BERI
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ATTC LABOR-\.TORY TESTS

LO\\ ER ADJ_-\.CL\T TR-\.-'\5:'. lISSIO:\ TESTS

Tt=,T

I
Desired

I
Sub Targ~( ~ Units CONfMENTS.. ,-_ ..

Level Test 30ec

~O"~' >, i ~. ~B I TO\/ ':',):: dB \-TSC Video
i
-:: \.. 111

CcrR~
,~, "J dB \TSC Video--:) dB~ J_

\[ i TO\/ I" ,-Ii dB \;TSC Video,
\[ CCIR~ I

, "' ciB I \;TSC Video
\\ - TO\'

I
'I ',"' dB

I
\;TSC \'ldeo

\\" CCIR~ < -1-15 '~, ! dB \;TSC Video, ,
; 11.\ , S TOV

I
(: :')) dB BER

\[ TOV () 00 dB BER
,'- TOV I < -1-15 I 0,1)0 dB BERII,

lO-~ S TOV I I I}.OO ciB I BER
\ r TOV

I I
0.')0 dB

I
BER.'l

\\ - TO\' < ,- - C)I) lm BER-' " .::



dB \'TSC Video

dB \'TSC 'i:lde'J
dB \'TSC Video
dS :-<TSC Video

dS \TSC Video

dB \TSC Video

dB \'TSC ~"ideo

dB \'TSC \'ideo

dB \'T5C Video

dB \TSC Video
dB \TSC \'ideo
dB \'TSC \'ideo

liB \TSC \'ideo

dB \TSC ~:ideo

dB \'TSC \'ideo

ciB \TSC \'iJeo
dB \TSC \'ideo
dB \TSC \'ic::eo

UnitS COi'--f},:fENTS

,-.""'

0.0:
:)1] 2

'JI)2

IJ. 0.2
0.02
13,02
0,02

0,02
0,02

\TSC T.-\BOO TESTS

.-\TTC L.-\.B 0 R.-\.TORY TESTS

Target I
S ec I

< -25.5

".\ '.

S TOIi
S CCIR";'
\1 TOV
\f CCfR..;.
\\' TOV
\\' CCrR]

S TOV
S CCfR-J.
\{ TOil
.\{ CCIR.l
',\ TOV
\\' :::CfR]

S TOV
S '~C[R.l

\. ~ TO\'
\~ l CIR..:
':': -0 \'
',": i CCIRJ

Desired Sub
Leve! Test

y
., '

TEST

\:.$ 1...'..300

" : _· ... S:JO
,.
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-\TTC L-\BOR-\TORY TESTS

.\TSC T.-\BOO TESTS

SL13
I

T"lrger I j Uni[s CO:-"·D.JE:\TS

L~\'~~ T::-"~ :;pec I,,--~l

S I TO\' I
i ').O~ dB

I
\'TSC Video

I
S eeRA I 0.02 dB

I

\"TSC Video
\[ TO\' I O.O~ dB \'TSC Video

='=~?'".!.
I

" r)" 23 ~;TSC Video,

\i :Ov 23.5 I '~i -, dB i \'TSC VideoII .'J_
i

CerR3 I 0.02 d8 \"TSC VideOI !

i TO\'
I

l~iO~ dB I \'TSC Video
)

,--. ,...... ~ 'J ! 0.02 dB I \"TSe \'icico1,- 1,- ~ C\.~

I f\ (
I TC)\" IJO~ dB :-:TSC Video." I

\' eeI?.-1- I 0.02 dB I :-:TSC \'ideo. I

" TO', 1)()2 dB \"TSC \'idc'o',I.

I I
II I (C~~J ';02 dB i \"TSe \'id;:oI.

S TO\'
I

I~'O~ ci8 i \'TSC \'idco
,;; CC:\..:. I~JO~ dB i \"TSC \'id;:v

I If T(I\ I ';02 dB \TSC \'ij~o." I
\ r eei?..:.

I
,:11)2 dB \TSC \'ijeJ

:1)·.. · " .
, , ,:IIJ2 ciS \'TSC \'id;:'J..

,

". I~C::,~ ! "0.2 dB \:TSC \'id;:J

S TC\' i
I CO':: ciS \"TSC \'id;:o

) eeIR...!. I 0.0':: dB \TSe \ 'ic.co
\! T()\' 1;.')':: dB \:TSC \'i':;:o. ,
\ [ ccr:z..:. I':')~ ciB \'TSC \'!j~u

\-.,' TO\' < .~ J.5 1},02 dB \"TSC Vice'v
\\ . eel:\'': 1)1) .:: J8 \:TSC \'idc'J

S TOI,' ': 0':: ..i3 I \"TSC \'iC:cJ

5 (erR..;. III) .:: liB I \TSC \'id-:J
\[ TO\ ,:,i)2 J,S

I
\TSC Viaco

\ [ eCIR.:. 0,0':: dB \TSC \'idcl)
\\' TO\' < -3_.. 5 002 dB

I
\TSC \'idco

\i I eerR': " 0,02 dB \:TSC Video
--~'-'-~

S TO\' 0.02 dB \TSC \'ic!clJ

S eCrR.+ 0,02 J8 \TSC Video
.\[ TO\' 0,02 dB '<TSC \'id~o

,



i :VI I
C :-rR-+ I 0.02

I dB I:-<TSC VideoI \\'
I

·OV 0,02 dB :-<TSC VideoI W I C=rR3 I< -22,5 0.02 I dB I :-<TSC Video
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v SGRIG~O'.i

.-\TTC LABORATORY TESTS

A T\' TABOO TESTS

IDesired Sub Target .1 Unirs CO;\:INIENTS
Level Test Spec

S TOV 0.00 dB BER
:'0 [ TOV 0.00 dB BER
\V TOV < ~ 53 0.00 dB BER
S TOV 0.00 dB I Ghost simu1aror w/-30 us. BER

:'0 [ TOV 0.00 dB IGhost simularor w/-30 us. BER
\v- TOV < -.;:; 0.00 dB Ghose simubtor w/-30 us. BER
S TOV 0.00 dB BER

\-1 TOV 0.00 dB BER
\V TOV < -::; 0.00 dB BER

I S TOV 0.00 dB Ghost simulator w/-30 us. BER
I .\1 TOV 0_00 dB Ghos! simubror \'·;/-30 us. BER
I \Ii TOV < -5] 0.00 dB Ghost simularor w/-30 us. BER

~ 7....300 S TOV 0.00 dB BER
\,'-'. .\[ TOV 0.01) dB 8ER

\\. TOV < -5 ~ 1)00 dB BER
S TO\' 1)00 -:iB GllOsr sirnubcor \\i-:;O lCS. BER

, . \( TOV 1)00 dB Ghost simulator w/-30 us. BER
\\- TOV < -5_ 0.00 dB Ghost simul:uor \v/ -30 us. BER
S TOV I 0.00 dB BER
\( TOV

I < -5:
0.00 dB BER

W TOV 0.00 dB BER
S TOV 0.00 dB Ghost simulator w/-30 us. BER
\{ TOV 0.00 dB Ghost simulator w/-30 us. BER
W TOV < -53 0.00 dB Ghost simulator w/-30 us. BER

7



':: SG?-IC:\C LI

COlvr~1ENTS

Enscmbk.-\ 'II, I,Sus (0 HztBER
Ensc:mble .-\ \\ l ,Sus (0 Hz). Vis
Ensembic: ,-\ '.\ I,Sus (0,05 Hz).BER
Ensembk .-\ \\ (,Sus (0,05 Hz). \"\5

Ensc:mble .-\ 'II, t ,S us (0,5 Hz).BER
Ensemble .-\ '.\' I.S us (0.5 Hz), Vis
Ensemble .-\ \\ I.S us (5 Hz).BER
Ensembk .-\ \\ I,S us (5 Hz).Vis
Single 1 us e-.:ho (2 Hz).BER

Sin~le t us echo (~ Hz).BER

I Ensemble.-\ (5 .\fulriparhs). BER
Ensemble B (5 .\lultip::nhs). BER
Ensemble C (5 \fultip:Hhs). BER
Ensembk D (5 .\rultip::lths). BER
Enscmbk E () .\fulrip:Hhs). BER
E:1sembk F (5 \[u[ttD:lths). BER

Ensemble.-\ (5 .\[u!ripams), BER
E:1sembk B (5 Multipaths), BER
Ensemble C (5 .\[u!ripaths). BER

I Ensemble D (5 \rulripaths). BER
Ensemble E (5 .\[u!rip::uhs). BER
Ensemble F (5 .\[ulripJ.rhs). BER

I Ensemble G (j ;'vrulriDaLhs). BER

; - JOus Ec::o \'. Ensemble C. BER
[ - 5, IllS Ec:-.o \\' Ense~.bk .-\. BER

I
·Single 1~ us ~~:;0. BER
Sin~k ),7 us ~cn0. BER
Simek l ,0 us echo, BER

dB

dB
dB
dB
dB

dB

dB

dB

dB

dB
dB
dB
dB

JB
dB
c3
dB

dB

I Units I
],00
000
000
}JO
000
000
i),GO

1)1)1)

1).1)0

). DO

IJOO
000
000
1).00
0,00
1)00

ATTC LABOR-\TORY TESTS

< 13,5
< \ 8.5
< 18,5
< 13,)
< 1S,j
< IS,5
< IS,j

.-\TV TR.-\..\S:-.lISSIO.\ TESTS

I
T~nrget
~DcC

,
TOV

I TO\'

I TOY
TO\'

TOY
TOY
TOY

I Sub
I Test

TOY
roy
TOY

I ro\'
, fOY

~O\'

I
'OV
·0\'

i -'0\'

10\'
I
j ·OV

TOV
10\'
10\'

TOY
T)\'I

:3

s
(
I Dt:sired

Levei

~~,;~----: .----, -...
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TEST

Gi-:OST

R,-\::-< 0 o:--.r
'<O[SE

s

\.;OTE LOse only positivt de!J.ys in ghost simubtor.

CO· i
i

Cr-:.~.~":EL I

GCiG5' I

S~'R()"u=ST S
D\":~.\[[C

dB
i)OO dB

000 dB
O,!)O dB
I}QO dB

T )\. O.Oi) dB

T )V i)i)O I dB
T)V I)I}() dB
T )\. 0,00 dB

:

I
T,)V 0,00 dB
TI )\. 0,00 dB

i I T,]V i O,CO II J8_____-'- '-- '---__..l.'__:..--...l, ..:--...:.;.::..---'..' _



CO:"ThfE~TS

i F=201.012500 :--'fHz.BER

F= :1)7.5 12501) \lHz. BER

I F= 202.5[2~i)0 :--'fHz. BER
I F= 202.0! 2500 :--'fHz. BER
i F= 201.5! 2500 :--'fHz. BER

! F= 203.012500 :--'!Hz. BER

I F= 205.0 !2500 \(Hz. BER
i F= 20~.5 12500 :--'(Hz. BER

! F= 203.512500 \IHz. BER

i F= 206.0!2500 \lHz. BER

i F= 207.012500 \'fHz. BER

I F= 20~.0125;J0 \IHz. BER

i F= 205.512500 \(Hz. BER

': F= 206.5125')1) \fHz. BER

I ::-= 20S.0 [2500 \fHz. BER

( F= 21 30 I25'}) :-"lHz. BER

I F=211.012500 \[Hz.BER

! F= 2',)3.5125':)0 \lHz. BER

I F= 210.0[2500 \fHz. BER

i F= 2090 [25')1) \lHz. BER
I 'F= 209.5[25';0 \lHz. BER

: F= 212.012500 \fHz. BER
I F= 211.512500 \[Hz. BER

I F= 2! 0.5 [25')0 \lHz. BER

I F= 212.5 [,2500 \. 1Hz. BER

dB

-:3

dB

dB
dB

dB

-i8

dB

dB

dB

dB

dB
dB

I dB
I dB

I dB

! dB

i dB

':3

i iB

rJ. 00

000

0.00

1):)0 I

0.00

))0

o.CO

OI~O I

1)00

IJ. ))

0.']0

G'.)!)

I}I)O

.-\.TV DISCRETE FREQtE\CY TESTS

I < ! 2. -:; I

I < .3°5
I < ·39.5

Page 1-14-89

.-\.TTC L.-\.BOR.-\.TORY TESTS

I < -395 I

I Target I
SD~C

I < 12. -5 I
I < -39 5 I

I < ! 2.-5 I

I " 1:.- -----------,------------

I < 12. ) I
I < 12.-5 I

i < [2- I

i < ! 2.7 I

I < 12 ' I
I < 12 7; I

I < [2. -. I

i < ·39.5 I
I < -39.5 I

I < ·39.5 I

1<·395 I

I < ·395 I

TOV

TO\'

TOV

TOV

Tal..'

TO\'

TOV

TOV

TOV

TOV

TOV

TO\'

TOV

Sub
T~st

TOV

Tal..'

TO\'

TOV

TO\'

TOV

TO\'

TO\'

I TOV

! TOV

I TO\'

I TOV

\\"

'.\"

\\'

\\ .

',\

\\ .

'.\
.,
.'.

,.'
.'.

D~:iired.



CO.\L\1E:\TS

~ 8ER ,-ersus \-isu.11 ObSe[\.1tlon
j:-dimensional cum~

I \-ideo Th:eshold.BER
i \-ideo Threshold.TO\-

dB

units I

i). }:)

(11)0

O'JO
01;0
000

.-'-.TTC =-_-'-.BOR..-\TOfZY ~t:STS

TO\

TOV

\[

DIGITAL-SPECIfIC _-\ T\- TR.-\_\S\IISSIOS TESTS

I Desired I Suo IT_arg~t I
i r ~';d 1 Tes, ::'o~c

Page 1-14-90

r '. ~o r .r ~:::
,.' ... '- __ L-..

-
>:IJfS= I S TO\· <15.6 I

0.;0 I dB Video Threshold.BER
-:-~R.'::S~OLD I s TO\ I () '~I)

I dS \-ideo Threshold_ ViS'.lli
I I I
I 1)1)1) 1 _-.'..udio Chlr:lctenstics



COy[i,,[E:-;TS

L:s.bursr-:d "'hiro': noise. 10Hz r::lre
KHz.OL:rsrd \\-hite noisc.20us
pulse

Tesr requires splitter restbed

I 999']] on CDF. Geno':~ic meLf-Jod
: LJ99°/] on CDF. Boor::'JO mo':thod

I Requi~es obk testbd

I

I >.iir::e:lsion.J.! cur;o':

I P~:ll-in [CSt

I Pull-in [est

I Ro':oui:-es fibc:r ooric to':stbed

dB

I 2·-1in:e:lsionJL cur;e

dB ITO\', PRS

dB

KHz
KHz

dB IRequires c:lblo': testiJd

us

dB

Units

I dBc, Hz ! (I. 20 Khz Offset

I
"1" i '"' ~ ",;", m.>~ 'u-~""''>-c ['>"IInl-al' '>
" .J ! [\."'"W. ... \l ... ~ .. 1",. ......;) ~ .... l4l ..... ~ ....... 1o.. ......

I
KHz,u !21J Hz F\[ Hum
k

: I

IJI)]

IJ_OO

000

000

0_00

000
000

000
1)00

I) 01)

1)1)0

0,IJO

000

000

IJOO
11 r) i)

I < 6 0 ~I /-
I

IT:JIge, I­

I Scc:c

I< 16,f

I

I < .,-;I -,

I < 31
I > 6.5
I

I

Sub
Test
TOV

TO\' I

TO\'

TOV

TO\' > !09

TO\' :> 105

TTC LABOR.-\TORY TESTS
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I TOV

I TO\' i < 25

I TO\' I > -i-.:'

I TO\'

I TO\' I

I TO\'

IEO&C i :: -'J:)

s- \'58 TRELLh-CODED C.-\BLE TR.-\,\S\rISSIO:\' TESTS

I
,EO&C I :> -Sq

I < __)c)

I
,Desiro':d I

L~\'el

xorSE I I
SHOLD I I



~·I ~,Q5~ 5G:<"0:-'0'-l

CO L-.HvfENTS

I 2-Jim-::1Siord cune

I

I 2-":i:;.e:;sior.::.1 CL:,Te

I

~Hz I Pull·in r-:st
KHz I P,r!l-in [.;sr

i dB I TO\', PRS

I dB I Requires c:lale t.::stbed

I Units I

I
dB ; 99.9'1,J on CDF. Generic method

I 99.9°:) on CDF. Boonton method

I dBc,Hz I ,I. ~O KHz

I ').0 I Rc"lUlrcs riber optic rest bed

I
dB i Requires c:lole testbed

I

I :~1::i i BERT meJ.s;,:rement te.:hnique

I KHz I !2r)HzF\(Hum

l'

:~TTC L-\B 0 R.-\TORY TESTS

I < ,8 I

I < )/

1<3,35
1

I >-0

I
,T..lI'get

5p.::d

I<).95 I

16-\5B CABLE TR-\:',S\lISSIO:',' TESTS

Sub
Test
TOV

TOV

ITOV'

, iO\'

I

I TO\'
I

I TO\' I

I TO\' I > -I)

I EO&C ! <'00
i I

I TO\'

iTO\,'

I
I

I
EO&C I > )9

;:: -)9

I TO\

F'J:5:Y_~.L

F '. [

'

Desired I
Level
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-- - - \ -:- \ )-- . " .. "'\ ,\ :

CO\[?OSrTi:
~\"D ODER

\\11ITE :-:0[5.;:: ! I
TUr>C;::c.:or n I

.. l. .. l\.....:.~~. ~J

PH.-\S::: ''':0[5E

CO'.[POS~ l c:
TRIPLe: 3:::.-\T

C~."".\"::::~

CH .... \,:::-:::

::U:SlD~'.-\:"

F\[ - i

\'.r-trTE \'O[S::: I
LOC'.. L OSC i

[''':5T -\3[; [T'~' :

::-: .-\ S=: ~<, ~< S= I

I

i
'.I'-i-E TE \ I~): SE i

FIBER O?T!CS I

.-
BC~S '. TO\" I> I .., l) i uS ~!s.:)lrrsrd \\ilite nOts,:. ! I) Hz fJ:eI

IERRO~
I - !-.:Hz KHz.Dursrd \\!lir~ noise.20us, I> !..,..)

I
I

CORR'::C~:O\ I ol:lse
\[I\"[\[L"'.[

I
I

TO\'
I I I JB IT,;t ceq ,i,,, ,plitt,' testbed

T::"'? i

!SOL:\no\' I I I I


